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;7i) I. Jodst Ulricii Gi:lli:rt, a 
Canadian citizen of 11 New ,nn ! Ina: 1 
Brampton. Ontario. p na ^,^^fL? L a 
clare ihe invention, fo: which 1 pra> tha a 
ritcnt may be sranled to me, and the 
Sd by which u is to be performed to 
be particularly described m and by the 
f.illowing statement : — 

This invention relates to an improved >cal 
for a valve-gated injection molding meJh- 
anism In a typical multi-cav.ty arrangement 
"el is enclosed in the mold above each 
cavils and molten plastics material is. sup 
pl-ed' from a centrally located molding ma- 
,hine ihrou»h hot runner passages wh.ch 
« end throueh a manifold spreader plate 
Sfte heaters to the cavities. A valve pm 
i: reciprocated vertically m a cy.mdriral 
horc in each heater by a rocker arm ac .- 
, ed bv an air operated piston. A lower tip 
I f each valve pin extends through a .owe 
nozzle portion of the heater to provide a 
valve in a catc in the mold leading to each 
av fv Cosine of the valve thus- provided 
is controlled by controlling the »r pressure 
to the pistons. Prior art mechanism O; this 
General type are disclosed in the applicant s 
Sadian Patent Nos. 840.892 .ssued May 
- 1970. S72.334 issued June 1. J nu 
ii(>s066 issued July 18. 1972. 

The present invention disclosed herein in 
relation to one healer and cavity portion of 
a multi-cavitv arrangement, may also apply 
o™ sinele cavity arrangement. As is well 
known, heat transfer is of critical import- 
ance in mechanisms of this type. In otdcr to 
reduce ^desirable heat transfer, the m. ni- 
o!d spreader plate and the heaters contain- 
,n« the hot runner passages are generally iso- 
laicd as much as structurally possible from 
ihe rest of the mold by a surrounding 
.»jce. In the pa* the portion or ll is a r 
sn,cc accessible from the valve and gate 
,rea has naturally filled with pressurized 
molten plastics material from the hot runner 
passage or has been filled w.la a fitted ma- 
chined insert of high -temperature ^plastics 
material such as glass fiber filled Tenon 
; Registered Trade Mark). Apart from heat 
transfer considerations, this has the div 
advantaee of introducing partially decom- 
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posed and discoloured plastics material. into 
he caviiv from time, to time which icMilts in 
Sour streaking following color ciunges 
While metal seals may be used to sea Ik 
a, space against the flow of molten plastics 
material this has the disadvantage that cv 
"hcat is lost from the heaters across 
the metal seals to the cooled mo ds. 

Accordinely. it is an object of the present 
inSoTto at least partially overcome : the* 
disadvantages by providing an imp ovee Ise al 
to be located in the air space between the 
heater and the mold in a valve-gated injec 
tion molding mechanism. 

To this end. in one of its aspects t the n- 
scmion provides an injection molding valve- 
4 ed mechanism having a valve p-.i which 
Reciprocates in a bore in a heater located in 
; mold to control flow of molten plastic 
from a noldine machine through the oore 
i a caviiv. the heater having a nozzle por- 
tion proximate the cavity which is separ- 
aled from the surrounding mold by an air 
space which includes a region between , tU 
end of the nozzle and a gate-to the cavi y 
hrouoh which, the valve pin projects to 
provide a valve in the gate to the cavity, and 
which includes a region extending c.rcum- 
forcntially around the nozzle portion and 
Marin* outwardly as .1 extends away from 
the clivitv the mechanism including a gene.- 
-.Uy cylindrical seal surrounding the nozzle 
Portion of the healer and located m Ik 
air space between the . nozzle portion 
I,- the heater and the mold where he 
air space Hares outwardly as it extends awa 
from the cavity, the seal having an inner wal 
which abuts aeainst the nozzle portion of 
the heater, an outer wall which extends away 
Horn the cavity from .he mold 
outwardly flared air space to the nozzle 
portion of the heater, and an end surface 
between the inner and outer walls which 
surface faces the cavity and extends ,rom 
the nozzle portion of the heater across the 
,.r space to .he mold, the end surface bav- 
in" a V-shapcd cross section formed oy a 
ifs. face extending diagonally outwardly 
from the inner wail and away from the 100 
caviiv and a second face extending diagon- 
ally inwardly from the outer wall and away 
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from the cavity, the end surface forming an 
inner lip defined between the inner wall and 
the first diagonal face and an outer lip de- 
fined between the outer wall and the second 
diagonal face, only a portion of the ouler hp 
abutting on the mold to reduce heat transfer 
through the seal from the nozzle portion of 
the heater to the mold. t 

The heater mav be oriented with the valve 
pin vertical, in which case it is appropriate 
for the inner and outer walls of the sea) to 
be vertical the first face of the end surface 
of the seal extending diagonally outwardly 
upward from the inner wall and the second 
face extending diagonally inwardly upward 
from the outer wall . 

An embodiment of the invention will now 
be described wUh reference to the accom- 
panying drawings, in which: — 

Figure 1 is a partial vertical sectional view 
of a° multi-cavity arrangement showing the 
seal according to a preferred embodiment 
of the invention; and 

Ficurc 2 is an enlargement of a portion ot 
the sectional view seen in Figure 1, showing 
a portion of the seal seen in Figure 1 and a 
lower portion of the valve pm, the heater 
nozzle, and the surrounding portion of the 

m Reference is first made to Figure i which 
shows a portion of a multi-cavity mold 10 
positioned beneath a molding machine 2 
with a first heater 14 enclosed in the mold 
above cavity 16. Upward from the parting 
line 18, the mold 10 includes a cavity plate 
''O a support plate 22. a manifold spreader 
plate 24. an annular collar 26, a second 
heater 28, and a nozzle seat plate 29 located 
directly beneath the molding machine 12. 
The first heater 14 has a circular electrical 
heater element 30, a lower nozzle portion SI 
proximate the cavity 16 and a central ver- 
tival cylindrical bore 34. A vertical valve 
pin 36 having a larger upper portion j>8 and 
a smaller lower portion 40 extends through 
the cylindrical bore 34. 

In use the valve pin 36 is reciprocated 
by a rocker arm 42 which pivots on a pivot 
pin 44 and is actuated by an air operated 
piston 46. Air pressure through air supply 
lines (not shown) drives piston 46 upward 
in a cylinder 48 located in a wall 50 in the 
annular collar 26 and the support plate 22. 
Molten plastics material is forced down- 
ward under pressure from the molding ma- 
chine 12 through hot runner passage 52 
which branches out through the manifold 
spreader plate 24 towards the different 
heaters and cavities. As may be seen in 
Figure 1, the hot runner passage 52 angles 
downward through the heater 14 where it 
ioins the bore 34 of the heater at junction 
54 The molten plastics material passes on 
downward through the bore 34 around the 
65 smaller lower portion 40 of the valve pin 
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36 where it passes through gate 36 into .the 
cavitv 16. As may be seen in Figure 2 
a valve is provided by the frusto-conical 
lower tip 58 of valve pin 36 seating in the 
"ate 56, The hot runner passage >2 enters 
The first heater 14 through collar 60 which 
projects siiehllv above the top surface ot 
the heater ~ 14 to provide scaling .contact 
with the manifold spreader plate 2*. Ihc 
unper portion of the cylindrical bore 34 
through the heater 14 extends through a 
bushing 62 which is centrally scaled in the 
upper surface 63 of the heater 14. 

Referring again to Figure i, the hot por- 
tions of the mold 10 through which the hoi 
runner passage 52 extends are separated 
from the cooler portions of the mold 10 so 
far as structurally possible by air spaces to 
reduce heat transfer between them. For in- 
stance, mold locating ring 64 which is in 
contact with the molding machine 12 is 
spaced from the second healer 28. which is 
also spaced from the annular collar 26. The 
hot manifold spreader plate 24 is spaced 
and located from the cooler support plate 
22 by cylindrical spacer 66. While it is im- 
portant to reduce heat loss at these pomts. 
heat transfer characteristics arc even more 
critical in the lower nozzle portion 32 of the 
heater 12. Heat is provided by the electrical 
heater element 30 as well as by the melt 
from the molding machine and in order to 
reach the sate area, this heat must be trans- 
ferred downward a considerable distance 
without being lost to the cooler surrounding HW 
mold. It is critical that sufficient heat 
reach the gate area in order to eliminate 
solidification of the melt in this area just 
prior to closine of the valve to allow lesser 
seating pressures to be used and thus extend 10* 
the operating life of the mechanism. Thus 
the lower nozzle portion 32 of the heater is 
formed of a bcrvlli urn-copper alloy to pro- 
mote downward heat transfer. The heater 
14, while being securely positioned relative 
to the cavity plate 20 by insulation bushing 
68, is spaced from the surrounding support 
plate 22 and cavity plate 20 by air space 
70 which, as can be seen from Fig. 2 m- 
eludes a region extending circumferenuaUy n:> 
around the nozzle portion 32 and a region 
between the end of the nozzle portion SI 
and the gate 56 of the cavity. The valve pin 
36 projects through this latter region. How- 
ever this arrangement has the disadvantage uu 
that* the air space 70 fills with melt which 
then solidifies and reduces the insulatrvc 
characteristics of the air space and as well 
results in colour streaking following colour 
changes. Thus it is desirable to provide a 125 
seal acainst the passage of melt through the 
air space to avoid the bu-ld-up of stale de- 
composing material, while at the same time 
not substantially increasing the amount ot 
heat lost to the mold. The present inven- UU 
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no. provides a genanrly cvl.n 1.....1 m£ 

the lower no.v/.le portion :■- ■■ k ;i» -j 
,H the wall of ihe surr-jurxin? u, plau 
preferred cm«di«m the » ; 

a vertical outer wall ^ 
fv-s^tver end surface 124 between 
,hc inner and outer walls. T»e \ -d 
lower surface 12*» 
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lOWCr Milium i^- — - j, /; 

Inner wall »■ 15 iip1 ' r0 ? l , nal !".V. 

He ri to farm^c^"^,^ 
tin PS and a second face l.'O .vhiui ex 
"ndl diaoonallv upwardly and mward . 
Iwav from' tire outer wall at an angle \ 

duccd heat loss througls the -sui. 1 1 
,„bl is m.Mcd « « = 
Jrilnrf... .0 avoid P'* 



into the outward Hare 1?J <^ 

:h l { U i4p P ^i that the inner lip has 
Jailer dimensions than the outer !jp bou 
rf hci-hi (in ihe direction a*a> Jrom tlu 
er Sand of width (in the direction aero 
^ air iace between the inner ana outer 

^Sthou-h the disclosure describes and 
,Hui a?« a preferred embodiment of the 
fnvention it > to be understood, that the 
"nven inn is not restricted to this particular 
S i the mechanism. More particular^ 
• Tnrr rent that the seal 72 may be rormcd 
iV^r material having suitable character*- 
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the vcniviii , . 

abuts on the lower nozzre portion - • 
heater 14 but the rccucsd heat trinsu-i 
cHnctcristic of the seal is pjov:ded by the 

t i ic lowc. nozzle portion ? - of.™,,^ 

10 The outer hp lo2 is ^"V, ' , 
.'"„„ ps to allow minimized contact 
be" 4er P .he otfer wall 122 and the cavity 
S e 20 while at the same t.me avoid he 
I e'urc cf the melt breaking through the 
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WHAT I CLAIM IS: — 
, *„ injection mo'.ding. valve-gated 
■Jchanism having a valve p.n .which , - 

rom a moldin machine through the bore 
o - cavity, the heater having a nozzle po.- 
ion moxima.e the cavity winch is scpa - 
„cd from the surrounding mold by an a 
• pace which includes a region between the 
£d I of ihe nozzle and a gate to the cav, y 
th ough which the valve pin pro]ec ts to 
pr 'wide a valve in the gate to the cavity and 
w Hi includes a region extending c.rcum- 
e en ialW around the nozzle portion and 
fanng outwardly a. it extends ; away from 
the cavitv, the mechanism including a gene - 

v cvlindrical seal surround ne the nozzle .00 
Dortion of the healer and located in the 
?fr soace between the nozzle portion 
of the heater and the mold where the 
™ to« outwardly as i. extends away 
t om h cavitv. the seal having an inner wal 105 
Eh abuts against the nozzle portion .of 
the heater, an outer wall which extends avwv 
rom the cautv from the mold across the 
omwarcllv flared ah space to die nozzle 
Portion of the heater, and an end surface 
between the inner and outer walls which 
,m face faces the cavitv and extencs trom 
h nozze portion of the heater across the 
air space to the mold, the end surface has- 
U • » V-shaped ercss sect.cn formed by a II- 
r> face extending diaconally outwardly 
rem the inner wall and away from the 
cavTtv a d a second face extending dtagon- 
X inwardly from the outer wal and away 
< o-n the cavitv. the end surface forming an 1*0 
: nn ?r lip defined between the inner wall and 
■he first diagonal face and an outer lip de- 
fin-d betwten the outer wall and the second 
Sona 6 K only a portion of the outer , P 
abuttinx on the mold to reduce heat transfer i- 

the seal frcm the nozzle port.on of 
'he heater to the mold. . 

- The mechanism claimed m claim 
wh»rein the inner lip has smaller dimensions 
ton die outer lip. both in the dnec.ion away 130 
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from the cavity and in the direction across 
the air space between the inner and outer 

walls. t . , . , . « 

3 The mechanism claimed in claim I 
wherein the angle between the inner wall and 
the first diagonal face is approximately 10 
and the angle between the outer wall and 
the second diagonal face is approximately 
30° 

4 An injection molding valve-gated 
mechanism substantially as herein described 
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with reference to the accompanying draw- 

1,1 f' An injection molded article made 
milling a mechanism according to any one 15 
of the preceding claims. 

MEWBURN ELLIS <Sl CO., 
Chartered Patent Agents, . 
70—72 Chancery Lane, 
London. WC2A IAD. 
Agents for the Applicant. 
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